Resuscitation practices at the threshold of viability vary between institutions, often with no clear reason as to why. Cultural, moral, religious, and technological variables likely play a large but unspecified role in these differences.
E XTREMELY PREMATURE BIRTH of Ͻ27 weeks' postmenstrual age (PMA) presents enormous complexities for all to consider, especially for expectant families. Survival of these infants has dramatically increased since the 1980s, however, enthusiasm for this phenomenon is tempered by the long-term follow-up experience with these children. Despite a significant decline in mortality, neurodevelopmental injury rates remain high and do not seem to be consistently improving. [1] [2] [3] Follow-up investigations of surviving infants born at Ͻ27 weeks' PMA from a variety of institutions and populations demonstrate outcomes that seem to be remarkably consistent. Approximately 25% of infants suffer severe neurologic damage, 25% moderate impairment, and 50% are judged to be mildly impaired or normal. [1] [2] [3] [4] 6, 7 These investigations suggest the earlier the PMA, the higher the disability rate. Furthermore, "normal" surviving infants are at considerable risk for a variety of neurobehavioral, social, and educational deficits that likely reflect altered neurobiology related to premature birth. 5, 8 Although the same short-and long-term health outcomes data are available to all caregivers for counseling families, widely divergent practice styles have emerged regarding when mandatory neonatal intensive care is recommended. [9] [10] [11] Because of the sheer number of extremely premature infants (ϳ25 000 born per year in the United States), we must rationally address 4 vital issues. First, how do we best inform prospective parents as to the long-term health outcomes of extremely premature infants? Second, how do we collectively decide when the application of intensive care is or is not indicated? Third, how do we agree what is moral and ethical decision-making by physicians and surrogate decision makers (parents)? Fourth, how can we effectively study the periviability decisionmaking process with the goal of improving rational, compassionate, and responsible medical care?
The Providence St Vincent Medical Center (PSVMC) high-risk obstetric and neonatology service has developed and reported a consensus counseling process to at least partially address these essential questions. 9 The purpose of this report is to (1) describe our experience with these guidelines and counseling process, (2) share the choices for neonatal intensive care or palliative comfort care that our families have made along with immediate neonatal outcomes, and (3) present follow-up survey information obtained from a subset of these pregnant women.
METHODS

Setting and Design
PSVMC is a tertiary referral center for both high-risk obstetric and level 3 NICU care. There are ϳ6000 deliveries and 800 admissions to the NICU per year, including ϳ35 infants born per year between 22 0 ⁄7 and 26 6 ⁄7 weeks' PMA. PSVMC has created and implemented consensus medical staff periviability guidelines and counseling described in our previous report. 9 These guidelines, containing specific obstetric and neonatology recommendations at each week PMA ( Tables 1 and 2) , form the framework for the consultation process among the family, obstetrician, and neonatologist.
This report is a retrospective chart analysis of all pregnant women admitted to labor and delivery between 22 0 ⁄7 and 26 6 ⁄7 weeks' PMA from June 1, 2003 through December 31, 2006. Our periviability counseling process attempts to promote clarity, consistency, and a consensus outcomes data presentation as well as sharing specific recommendations for medical intervention. Our practice is participatory and individualized, thus physicians could provide counsel that did not agree with the consensus guidelines depending on individual clinical circumstances such as fetal gender, growth restriction, multiple fetuses, and antenatal betamethasone use. Similarly, families were encouraged to engage in the decision process. After we provided parents with succinct outcomes data and medical care options the parents would provide us with their individual preferences on the basis of their own cultural tenets, moral values, and/or religious convictions. All clinicians agreed to provide the consensus medical staff guidelines in written form to the family, regardless of individual physician or family preferences. If there was disagreement between the recommendations of the physicians and the preferences of the family, after full consultation and open dialogue, the wishes of the family became the basis of the medical care plan.
Our chart review recorded the woman's/family's preference for NICU care or comfort care both at the time of completion of the initial consultation as well as at the actual time of birth (if it was Ͻ27 weeks' PMA). NICU care meant full resuscitation with institution of nasal continuous positive airway pressure or mechanical ventilation, administration of medications, and/or placement of central vascular catheters as indicated. Comfort care was a palliative process of minimal medical intervention toward the infant, emphasizing warmth, presence with the parents in a quiet private room, and no medications or procedures. At PSVMC, the decision to proceed with NICU care versus comfort care is not determined at the time of delivery on the basis of the response to bag/mask ventilation and/or the Apgar scores.
In addition, a prospective analysis was performed from August 21, 2003, through September 30, 2004 , in a subset of pregnant women who agreed to a postcounseling interview designed to assess their perception and comprehension of the consultation process. The patient survey was administered 3 to 4 days after the initial medical consultation by a labor and delivery ward secretary not involved with patient care. The women were then contacted by telephone 6 to 18 months after the initial periviability consultation and given the same interview again to see if perceptions and sentiments had changed. Each interviewer was trained in standard interviewing techniques, including open-ended question delivery and probing without leading. Analysis was blinded with respect to patient identifiers. Institutional review board approval was obtained for the investigation.
Statistical Analysis
Likert scale answers and valence scores for open-ended responses were used to compare the immediate and long-term maternal interviews. Average scores were treated as continuous variables using the Student's t test. Discrete response categories were analyzed comparing proportions within each response at each interview by using 2 analyses to test for differences in proportions. Figure 1 displays a summary of the pregnant women admitted to our high-risk obstetric unit during the study period of June 1, 2003, through December 31, 2006 . There were a total of 806 antenatal admissions between 22 0 ⁄7 and 26 6 ⁄7 weeks' PMA. Of these, 482 were for reasons other than threatened premature birth. This left 324 admissions with potential extremely premature birth. Sixty-four of these admissions were excluded from analysis, because they did not receive formal periviability consultation. This was principally because 62 of these women were 25 0 ⁄7 to 26 6 ⁄7 weeks in advanced labor with the immediate (and sometimes emergent) indication from the family at the outset that they desired full NICU care, and/or because the physicians were not comfortable with palliative comfort care in a setting where time constraints limited the full counseling process. The mean age (SD) of the women was 29 (6) years and 43% were nulliparous. Table 3 demonstrates the neonatal care preferences of the women (families) after our initial guidelines-based counseling process was completed but before the actual birth of the infant. More women (families) requested palliative comfort care as the gestational age decreased. The proportion of women who could not come to a firm initial decision showed minimal variation week to week. 
RESULTS
FIGURE 1
Summary of all pregnant women 22 0 ⁄7 to 26 6 ⁄7 weeks' PMA admitted to PSVMC during the study period. Table 4 summarizes the postcounseling decisions for the 95 women (families) who actually delivered 121 infants (26 twin births) between 22 0 ⁄7 and 26 6 ⁄7 weeks' PMA. Again, more women (families) requested palliative comfort care as the gestational age decreased. At no time did the physicians alter the decision of the women (families) on the basis of the response to bag/mask ventilation or the Apgar scores. All 37 infants provided comfort care died within 5 to 171 minutes; the median time of death was 60 minutes. None of the infants whose parents chose comfort care were given medications or subject to procedures. Infants who lived beyond 30 to 60 minutes had low heart rates with sporadic breaths before death. The survival rates in Table 1 Table 5 summarizes the interview results in the subset of 50 women who consented to a 3-day interview to assess the reaction to our counseling. The process was viewed as highly understandable, useful, and consistent. The women felt comfortable asking the physicians and nurses questions about both obstetric and neonatal issues. Ninety percent (45 of 50 women) indicated they were given enough information to make difficult life support decisions.
We attempted to reinterview the same 50 women 6 to 18 months after the initial encounter to assess whether their sentiments had changed. Fifteen of the women were unable to be interviewed because of relocation, changed telephone numbers, or failure to answer telephone messages. Of these 15 women, 10 chose resuscitation for their infant (3 subsequently died in the NICU), and 5 chose comfort care for their infant. Ten women declined the second interview (8 at the time of the first interview, 2 on follow-up contact). Eight of these 10 women who declined had infants who died (4 comfort care, 4 resuscitated but died in the NICU). Two of the 25 women who consented to the second interview had infants who were resuscitated but died in the NICU, the infants of the remaining 23 mothers all survived. Table 6 summarizes the interview results of the 25 women who consented to the second query. The results were very similar to the 3-day interview.
At both interviews open-ended questions were asked to measure evaluative valence of the comments (positive, neutral, or negative). Maternal sentiments were overwhelmingly positive regarding the conduct and content of the periviability counseling. 2 analysis demonstrated a significant shift toward even more positive I had to make a tough decision, I was given enough information, and feel good about it.
(58)
I had to make a tough decision, I was given enough information, and I feel bad (worried) about it.
(32)
I had to make a tough decision, I was not given enough information, and I feel good about it.
(2)
I had to make a tough decision, I was not given enough information, and I feel bad (worried) about it.
(0)
No response 4 (8) comments with the passage of time (P Ͻ .0001). At the first interview, 60% of the mothers specifically mentioned the medical care guidelines ( Tables 1 and 2) as the most useful information given to them during the counseling process, and 72% made a similar comment at the second interview. A comparison of the 25 women who had 1 interview versus the 25 women who were interviewed twice showed no significant difference in the valence coding at the first interview.
DISCUSSION
For the sole purpose of promoting rational discussion, responsibility, and process improvement in a realm highly contentious, the PSVMC high-risk obstetric and NICU service published our experience formulating medical staff guidelines to counsel pregnant women threatening extremely premature birth. 9 This follow-up article describes the impact of these guidelines and counseling on parental decisions regarding NICU care versus palliative comfort care for the extremely premature infant. Our major findings are: (1) the guidelines and counseling are well accepted and viewed as understandable, consistent, and helpful; (2) if given the informed opportunity, a substantial proportion of families will decline NICU care and choose palliative comfort care for their infant, even through 25 6 ⁄7 weeks' PMA; and (3) the process of nonresuscitation and comfort care of extremely premature infants can be performed respectfully and with mutual understanding. Bioethicists and health care providers widely recognize parents as the proper surrogate medical decision makers for their infants. [11] [12] [13] [14] [15] [16] It is difficult for parents to make rational, responsible decisions about medical care without some understanding of complex medical outcomes data. The process of information exchange and dialogue is often carried out in a maelstrom of cultural and religious diversity, physical stress, confusing technologic concepts, and the fundamental human desire for offspring. How to best deliver this complex information clearly needs more scrutiny.
Is there a predefined limit of gestational age below which we should not offer NICU care or above which NICU care should be mandatory? Recent comprehensive reviews suggest there to be no such absolute medical, moral, or legal standards. 12, 17 Surveys of neonatologists to determine when they individually feel NICU care is appropriate are problematic sources of guidance, because they lack consensus review of NICU outcomes and long-term morbidities, discussion of bioethical decisionmaking, and inclusion of participants beyond physicians. [18] [19] [20] The majority of neonatologists seem to agree that NICU care at 26 0 ⁄7 weeks' PMA or more is highly advisable (even mandatory), but that compulsory NICU care below 24 0 ⁄7 weeks is viewed as unreasonable or inadvisable by most. [10] [11] [12] 17, 21 At PSVMC, we do not recommend NICU care for infants born at Ͻ25 0 ⁄7 weeks' PMA, principally because (1) the chance of NICU death or significant neurologic injury is generally 50% or more, and (2) our providers believe it neither reasonable nor fair to insist on resuscitation of infants who may have enormous long-term health issues that we may not help the family cope with or resolve. Our estimations of death or significant neurologic injury at each week of gestation are in reasonable agreement with the recently published Neonatal Research Group calculator estimates. 22 We do include gender, growth restriction, multiple fetuses, and antenatal betamethasone use into our discussions of mortality and morbidity. How each of these risk factors affected parental decisions was not measured.
We recognize the tremendous cultural and religious diversity that influences what families consider to be moral decision-making. Families are encouraged to agree or disagree with our recommendations in a decision-making process that is collaborative. Parents do change their initial inclinations regarding resuscitation. Tables 3 and 4 show that some women at each gestational age switch their initial preference as to resuscitation versus comfort care. We did not override any initial preference but do think our guidelines and open discussion influenced their choices. We do think the trend toward lower survival rates at 23 and 24 weeks (Table 4  compared with Table 1 ) is a result of our counseling and guidelines. Our 25-week survival rate is average, and our 26-week survival rate is extraordinarily high. 23 I had to make a tough decision, I was given enough information, and feel good about it.
(60)
(16)
I had to make a tough decision, I was not given enough information, and I feel good about it 1 (4)
(0)
No response 5 (20) After discussion and informed consent, we will provide NICU care at Ͻ25 0 ⁄7 weeks' PMA if families so choose, but not below 23 0 ⁄7 weeks. We recommend NICU care at 25 0 ⁄7 weeks or more, but will offer comfort care up to 25 6 ⁄7 weeks if the families so choose. It is our contention that there is no medical, moral, or legal mandate to resuscitate extremely premature infants Ͻ26 0 ⁄7 weeks against parental wishes. It has not been convincingly demonstrated that 26-week infants have superior neurodevelopmental outcomes compared with 25-week infants, 25 weeks compared with 24 weeks, or 24 weeks compared with 23 weeks, 1, 4, 6, 24, 25 thus making a mandatory resuscitation policy at a specific gestational age problematic, even illogical. We wonder if the use of the term "gray zone" should be abandoned, as it implies we have determined medical and moral certainty, "black and white zones" if you will, at other precise gestational ages. We do not support the practice of making life support decisions while the neonatologist evaluates the premature infant (and his/her response to resuscitation), because using the initial appearance of the infant will not reliably correlate with longer-term outcomes. 26 Our periviability counseling process (Fig 2) is well within the framework of the recent American Academy of Pediatrics statement 11 and comprehensive reviews of neonatal bioethics, 12, 17, 21, 27, 28 perhaps just more specific.
It is important to emphasize that we have not experienced a single documented objection or complaint from any woman or family member who has gone through the counseling process, whether they chose NICU care or palliative comfort care. Table 5 highlights the generally positive opinions 50 women had of our counseling process, seen as understandable, useful, consistent, and done in a comfortable manner. We recognize the limitations of obtaining only 25 longer-term interviews (Table 6) , and do note all 25 women elected to resuscitate their infants. This could conceivably influence their sentiments regarding our counseling. However, the valence coding of the 25 women interviewed once did not differ from those 25 women interviewed twice, and the counseling process was viewed even more positively with the passage of time. Also notable was the fact that the majority of women at both interviews mentioned the consensus medical staff guidelines as the most useful information given to them to help them decide whether they wanted NICU care or comfort care for their infant.
Like others, our NICU functions in a culturally diverse environment. The health care providers and family at any given bedside might be composed of Christians, Jews, Hindus, Muslims, and/or nontheists. The content of participant moral standards varies widely. Religious or faith-based beliefs that conflict are particularly difficult to resolve, because their foundation is not strictly evidence-based and thus difficult to scrutinize in a way that all participants would view as comfortable or rational. For reasons unclear to us, this complexity receives little critique in the NICU literature. The contention (based on the conduct of history) that moral standards are entirely of human creation is a strong one. What is judged as right or wrong is subject to every manner of cultural influence and social construction. [29] [30] [31] [32] The uncertainty and discomfort with this peculiar admixture can lead to life support decisions defaulting to the medical experts (neonatologists) and our most expedient option, NICU care. 33 Physicians, in obvious positions of power and authority, are prone to frame the controversy in medical, scientific, or even legal terms, conditions in which we believe we are well-versed. The appropriate care of extremely premature infants is perhaps better approached as a combination moral, social, and scientific issue, one in which we as physicians can easily be out of our comfort zone and have no more legitimate authority than the family.
Our collaborative model of decision-making emphasizes inclusion of families and their sensibilities and rational analysis of evidence and options, all discussed in a spirit of fairness and compassion. We believe our model of consensus recommendations with ultimate trust placed in parental choice is both reasonable and just, a negotiated best-interest model 13 that is preferable to expertise best-interest models. 10 
FIGURE 2
Summary diagram of the PSVMC continuum approach to periviability counseling.
